Titan and Venus are both unmagnetized bodies enveloped by induced magnetospheres created within the flowing plasmas in which they are embedded. When Saturn's magnetosphere extends beyond the position of Titan, as during the Voyager I flyby on November 12, 1980, the plasma incident at Titan contains a steady magnetic field approximately perpendicular to the plasma flow velocity. At Venus the incident plasma usually contains a time-varying magnetic field, but occasionally, the interplanetary conditions remain steady for the few hours required for the Pioneer Venus orbiter to pass through the induced magnetosphere. In particular, on February 28, 1979, the interplanetary field appears to have been stable and transverse to the solar wind velocity during the wake pass which was selected for a comparative Venus-Titan study. For both wakes, symmetry properties of the measured magnetic fields were used to infer the directions of ambient plasma flow. In each case the flow direction differed from nominal, with the flow at Titan aberrated about 27 ø radially inward of the corotation direction and the flow at Venus aberrated about 10 ø relative to the heliocentric radial direction. Corroborating evidence for the aberrated flows was provided by plasma observations. The wake field magnitudes were nonuniform, and in both cases, reduced magnitudes were found on field lines linked to the illuminated (dayside) ionospheres. Finally, both induced magnetotails contained regions in which the projection of the magnetic field onto the incident magnetic field was negative. This observation may indicate that in an induced magnetosphere the plasma flows toward the mid-tail current sheet in the near wake, thus producing a field configuration that corresponds to a reconnection geometry.
INTRODUCTION
On November 12, 1980, the Voyager 1 spacecraft passed close to Titan and recorded the behavior of particles and fields within the moon's wake in the corotating plasma of Saturn's magnetosphere [Ness et al., 1981 Bridge et al., 1981; Gurnett et al., 1982; Hattie et al., 1982; Maclennan et al., 1982] . The measurements showed no evidence that Titan has an intrinsic dipole magnetic field. Instead, the perturbations were generally consistent with expectations based on qualitative models of induced magnetospheres, but some anomalies were noted. In particular, the wake signatures were displaced radially inward relative to the corotation direction, and the magnetic field magnitude was nonuniform within the induced magnetotail.
Venus, like Titan, is a large nonmagnetic object Our discussion of the induced magnetotail of Titan is based on Voyager 1 data presented by Ness et al. [1982] . For comparison, we sought a PVO orbit through the low-altitude nightside wake for which continuous data were available. In addition, we required a steady solar wind magnetic field which manifested no significant changes between the inbound and outbound legs of the orbit. We found that on February 28, 1979 (orbit 86), our requirements were met and that, fortuitously, the solar wind magnetic field was almost transverse to the plasma flow. If, as we believe, the solar wind field remained steady throughout the pass, the geometry of the field and flow was remarkably similar to the case of Titan within Saturn's magnetosphere.
In the sections which follow, we argue that just from the symmetry of the wake magnetic field the direction of the external flow may be deduced. We show that in both cases the flow departs from the nominal flow direction and cite additional evidence which supports our conclusions. Next we examine the possibility that at Venus, as at Titan, the magnitude of the magnetic field may change across a lobe. We argue that the dropout in the lobe field magnitude occurs on flux tubes linked to the dayside ionosphere (as previously proposed for Titan) and that external variability need not be involved. Finally, we argue that the configurations of the magnetotails of both Venus and Titan are consistent with the geometry of reconnection [Dungey, 1961] . It has been stressed for both the Titan flyby and the Venus orbit considered in this paper that the incident plasma convects a nearly transverse magnetic field toward the central body. Downstream the field geometry is controlled by the flow direction and the external pressure. If the internal tail plasma pressure is either insignificant or uniform, the field geometry will be axially symmetric about the flow direction. We expect this to be the situation typically at Venus. If some of the tail flux tubes are loaded with plasma and others not, the magnetic geometry can be nonsymmetric. Nonetheless, if the tail cross section changes slowly with distance downstream, the principal difference between portions of the tail with and without plasma will be the field magnitude, not its direction. This is the situation we expect at Titan, where the external pressure is dominantly magnetic and changes slowly along the tail. Thus at both Titan and Venus we expect the field orientation to display symmetry about the flow direction. The symmetry of the field can be analyzed by plotting the spacecraft trajectory in a cylindrical coordinate system about the axis of the tail and examining the field vector projections along the trajectory. These points must be coupled to the nightside ionosphere.
There is an additional group of points (k-o) from a part of the trajectory largely on the nightside of the planet on which the field magnitude is extremely low. They correspond to the interval 1943-1952 UT in Figure 2 . The mappings of these points are reasonably well ordered and appear not within the planetary disk but above the limb in a region that, by virtue of the 10 ø aberration, corresponds to the illuminated (dayside) ionosphere. We think it plausible to argue that the field intensity observed on this portion of the orbit is low because dense dayside ionospheric plasma has filled (or loaded) these wake flux tubes.
Both Titan and Venus give evidence of a two-lobe wake field structure with oppositely oriented fields separated by a neutral sheet and diminished field magnitudes on flux tubes linked to the dayside ionospheres. For Titan the evidence that the field magnitude could change substantially without a change of orientation was obscured because the Voyager spacecraft passed from one lobe to another at almost the time it moved off flux tubes linked to the dayside ionosphere. To produce field perturbations antiparallel to the external field, the plasmas must flow toward the midplane of the wake as they move downstream of the satellite. Such a flow is a feature of a reconnection geometry, and we offer large azimuthal component in the direction opposite to Venus' orbital velocity. The evidence for a reconnectiontype geometry is present for both Titan and Venus, but reconnection dynamics have not been observed. Other PVO orbits crossing farther down the wake may yield direct evidence of magnetic merging at Venus.
